Introduction: The number of older adults living with mild cognitive impairment (MCI) or mild-stage Alzheimer's disease (AD) is increasing and they are often expected to live in their own homes without support, despite limited ability to perform daily life activities. The Everyday Technology Use Questionnaire (ETUQ) has proven to be able to separate these groups and might also have potential to predict overall functional level (need of assistance in daily life activities) among them. Aim: To investigate whether the ETUQ can predict overall functional level among older adults with MCI or mildstage AD. Method: Participants were older adults with a mean age of 76 years with MCI (n = 28) or mild-stage AD (n = 39). A three-step scale indicating (i) independence, (ii) need for minimal assistance or (iii) need for moderate to maximal assistance in daily life was dichotomised in two ways and used as outcome variables in two logistic regression models. Predictors in both models were perceived ability to use everyday technology (ET) and amount of relevant everyday technologies measured by the ETUQ. Ethical approval was obtained from the regional Ethical Committee. Result: Perceived ability to use ET discriminated individuals who were independent or in need of minimal support from those in need of moderate to maximal assistance (OR = 1.82, p < 0.01, confidence interval = 95%; 1.76-2.82). The amount of relevant everyday technologies discriminated individuals who were independent from those in need of assistance at any level (OR = 1.39; p < 0.01; confidence interval = 95%; 1.11-1.75). Conclusion: Both perceived ability to use ET and amount of relevant everyday technologies had potential to predict overall function but at different levels. The findings support the predictive validity of the ETUQ and suggest fur
Introduction
As the population ages, the number of older adults living with cognitive impairments increases (1) and many of them are diagnosed with mild cognitive impairment (MCI) or dementia. The most common cause of dementia is Alzheimer's disease (AD), with a prevalence worldwide of 4.0-6.4% among individuals over 60 years old (2) . Setting the diagnose of dementia in AD requires a decline in the ability to perform activities of daily living (ADL) (3) . Usually, instrumental ADL (IADL), such as handling finances and medication or doing household work, are affected earlier in the disease than more basic ADL, such as dressing, toileting or feeding (4, 5) . MCI refers to a zone between cognitive changes of normal ageing and dementia (6) . The prevalence of MCI is difficult to estimate due to varying definitions of mild forms of cognitive decline and, in a systematic review, the prevalence varied between 3 and 42% (7) . Individuals with MCI are generally expected to be independent in daily life, even if their ADL performance may be less efficient, take more time or include more errors (8) . Despite this assumption that older adults with MCI are independent in daily life, a recent systematic review showed that they have been consistently proven to have deficits in the performance of IADLs such as handling finances and driving (9) .
The environment has a large impact on the motivation, organisation and performance of ADLs. A significant dimension of the environment is the objects (naturally occurring or fabricated things) that people interact with during activities and whose properties influence what people do with them (10) . As technological development proceeds, the proportion of technological objects encountered in our daily life activities is growing (11) . This development has facilitated the performance of many ADLs, but has also made them more complex and demanding (12) . Technological objects differ from other kinds of objects since they are not only the object in itself, but also give access to technological services and systems; for example, when doing bank-related tasks online, you use a technological object (computer) to get access to the online services and systems provided by the bank. In this study, we use the term "everyday technology" (ET) to name the technology commonly existing in people's everyday lives. ET includes the technological objects, comprising the variety of electronic, technical and mechanical equipment people encounter in their daily lives, as well as the systems and services accessed through these objects. It includes both well-known less complex technology, for example the coffee machine and stove, and more recently developed and complex technology, for example the Internet and cell phone (13) (14) (15) .
The Everyday Technology Use Questionnaire (ETUQ) has been developed to investigate people's perception of their own ability to use ET and the amount of ETs that are relevant to them in their daily lives (16, 17) . When using the ETUQ, both these aspects are rated by an interviewer based on the respondents' concrete descriptions of what ETs they use and how they use them. In the ETUQ, an ET is considered to be relevant if it is (i) available to the respondent, and (ii) if it has been previously used, is currently used or is intended to be used by the respondent (18) . In previous studies where the ETUQ has been, used both older adults with MCI and those with mild-stage AD have proven to have significantly less perceived ability to use ET and they also have a significantly lower amount of relevant ETs than older adults without known cognitive impairments (19, 20) . In addition, decreased perceived ability to use ET, measured by the ETUQ, is related to limited engagement in IADL and social activities (19, 21) and to decreased ability to perform ADL (22) among older adults with MCI or mild-stage AD.
Limited ability to perform ADL is an indicator of a need for assistance to manage daily life activities (23) (24) (25) . However, this evidence is based on using a specific assessment requiring extensive training and calibration and is time-consuming to conduct. In order to provide support and to facilitate continuous engagement in daily life activities, less complex and more time-effective complementary tools that can predict overall function in those groups are needed. (In this study, the term "overall function" is used as a synonym for "need of assistance in daily life") As the ETUQ has proven to be an instrument sensitive enough to separate groups of older adults with mild-stage AD or MCI from each other and from groups of older adults without known cognitive impairments (19, 20) , we hypothesise that the information generated by the ETUQ can also be useful for predicting whether older adults with MCI or AD can continue to manage their daily life activities and live independently in the community or if they need assistance.
No previous research has explored this hypothesis. Therefore, this pilot study aims to be a first step in investigating whether perceived ability to use ET, and the amount of relevant ETs, as measured by the ETUQ, has potential to predict overall functional level among older adults with mild-stage AD or MCI.
Materials and methods

Design and sample
The participants in this cross-sectional, nonexperimental pilot study were older adults with cognitive impairments. They were diagnosed with either AD at a mild stage (n = 39) or MCI (n = 28) by physicians according to the criteria for AD presented in the report from the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer's Disease and Related Disorders Association (NINCDS ADRDA) (26) and the MCI criteria described by Petersen (27) and Winblad et al. (6) . To be considered for inclusion, potential participants had to meet the following criteria: being 55 years or older, having a need to use ET in daily life (i.e. not being completely dependent on another person) and scoring at least 18/30 on the Mini Mental State Examination (MMSE) for participants with AD and 25/30 for participants with MCI, when recruited. Individuals with visual or hearing impairments that could not be compensated for by technical aids were not included. Recruitment was carried out at three different memory clinics in the Stockholm area. For more information of the participants (Table 1) .
Instruments
The Everyday Technology Use Questionnaire (ETUQ). The ETUQ has been validated for use among several diagnostic groups (19, 28, 29) and was originally developed in Sweden but is presently also used in several other countries, for example Denmark, Japan and Portugal. The questionnaire consists of a list of ETs, for example a stove, radio, Internet banking and ticket vending machine. The ETUQ is conducted in a face-to-face interview administered by an occupational therapist (OT). The OT informally but systematically asks questions regarding all ETs included in the ETUQ, and notes whether or not each ET can be considered as relevant to the respondent (according to the definition described above). ETs that are not relevant to the respondent are not further discussed. For each relevant ET, the respondent's perception of his or her own ability to use it is rated on a six-step rank category scale (18) . Hence, the ETUQ generates a measure of the respondent's own perceived ability to use ET and an amount of ETs considered to be relevant in his or her daily life. Using the ETUQ requires a 1-day training course.
Among older adults with or without cognitive impairments, psychometric properties (unidimensionality, internal scale validity, rating scale validity and person response validity) of ETUQs have been found to be acceptable (17, 19, 20) . The original version of ETUQ consists of over 90 ETs, but there is also a shorter version, S-ETUQ, consisting of 33 ETs and which takes approximately 20 minutes to complete. The 33 ETs included in the S-ETUQ were selected from those included in the original version to represent a range of ETs, from very difficult to very easy to use, as well as both newly developed and well-known ETs, without losing the psychometric properties of the original version. The S-ETUQ generates statistically similar measures to those of the original version, which support its validity (30) . Procedures of developing the original ETUQ and the S-ETUQ have been presented in more detail elsewhere (16, 17, 30) . In this study, the short version, S-ETUQ, was used.
Estimation of overall functional level. In this study, the participants overall functional level was rated on a threestep scale: (i) a participant was considered to be able to live independently in the community when he/she was able to manage all daily life tasks in the home and in the community safely and without assistance. (ii) When a participant was unable to manage some daily life tasks, he/she was scored as in need of minimal assistance, and (iii) if a participant needed help with all or most daily life tasks, he/she was considered to need moderate to maximal assistance to live in the community (27) . This overall judgment of functional level/need for assistance was based on all available information on the participant and concerned needs that were met by informal and formal support, often provided by home helpers or family members, as well as unmet needs. The scale used to estimate the participants overall functional level has been developed in association with the Assessments of Motor and Process Skills (AMPS), which is a thoroughly evaluated and validated assessment of occupational performance (23) . In this study, the estimation of overall function was based on information received from the S-ETUQ interview, evaluation of occupational performance using the AMPS and all additional information that was gathered in contact with the client, that is during telephone contact when making appointments and observations in the participant's home environment. (Note: Measures of the participants' occupational performance skills generated from the AMPS assessments were not directly used in this study).
Procedures
Data were collected by five experienced OTs/research assistants who had been educated in using the AMPS and the S-ETUQ, and who had all been calibrated as reliable raters for both assessments. The S-ETUQ interview and the rating of overall function were conducted by the same OT for each participant and on the same day for most of the participants (79%). For the rest of the participants (21%), data gathering was carried out on two occasions according to the participants' individual wishes and needs. The aim was to perform the two evaluations as close in time as possible in order to minimise influence of time. The median number of days between the ETUQ and the AMPS evaluations was 0 (range 0-19).
Data collection was mostly carried out in the participants' homes (91%). If this was not possible, it took place in the memory clinic. As part of the AMPS evaluation, the participants were observed performing two ADL tasks and almost all (97%) used some kind of ET in these tasks. During the S-ETUQ interview, the participants were free to invite a significant other and, in 40.3% of the interviews, a significant other was present to give the participants support when they answered the questions. This procedure has been recommended and discussed elsewhere (28) . Ethical approval was obtained from the regional Ethical Committee (D-n [journal number] 2010/120-31/5) before the study was initiated. Before written informed consent was given by the participants, they had received both written and verbal information about the purpose of the study as well as what participating would imply in terms of time and effort.
Data analysis
Preparatory analysis. The data analysis was initiated by a transformation of the ordinal scores from the S-ETUQ into individual linear interval measures (logits) of the participants' perceived ability to use ET. This was performed by using a Rasch model for analysis (31) and the WINSTEPS computer software program version 3.69.1 (32) . More details of this process have been described elsewhere (19) . The amount of relevant ETs was obtained by summarising the number ETs in the S-ETUQ that was specified as relevant to the participant.
Primary analysis. Logistic regression analyses were performed to explore how the amount of relevant ETs and perceived ability to use ET could predict the participants' overall functional level. The three-step scale of needed assistance was dichotomised in two ways: (i) independent participants vs. those in need of minimal, moderate or maximal assistance, and (ii) participants in need of moderate or maximal assistance vs. those who were independent or in need of minimal assistance. These two variables were then used as outcomes in two separate logistic regression models. Details of the outcome variables and predictors included in the models are presented in Table 2 .
To identify needs at different levels among older adults with MCI or mild-stage AD is important for several reasons, (i) to identify and prioritise individuals in need of interventions in order to manage daily life, (ii) to offer the right kind of interventions and (iii) to contribute with an important functional aspect when diagnosing cognitive disorders. By dichotomising the scale of functional level, it is possible to identify need of assistance at several levels by using logistic regression models.
The software used for the primary statistical analysis was the Statistical Package for Social Sciences (SPSS), version 22 (33) .
Results
In the logistic regression model aimed at discriminating between individuals who were independent from those who were in need of minimal, moderate or maximal assistance (Model 1), the amount of relevant ETs had a significant effect on the outcome, but the perceived ability to use ET had not. In contrast, in the model aimed at discriminating between individuals who needed maximal or moderate assistance from those who were independent or in need of minimal assistance (Model 2), the perceived ability to use ET had a significant effect on the outcome, but the amount of relevant ETs had not. See Table 3 for details of the two logistic regression models.
The distribution of how the participants' functional levels (need for assistance) were actually scored by the OTs and how it was predicted by the two logistic regression models are outlined in Table 4 .
The logistic regression models indicated that the ability to use ET and the amount of relevant ETs were differently related to the outcome (overall functional level) depending on how the three-step scale of needed assistance was dichotomised. To obtain a more detailed view of these relationships, they were visually explored in a scatterplot (Fig. 1) . In this plot, the participants are divided according to the original three levels of need for support. The plot reveals that there are some outliers (marked with b, c and d in Fig. 1 ) in the sample, who had unexpectedly high perceived ability to use ET in relation to the rest of the sample. The plot also reveals that individuals who were scored as independent and those who were scored as in need of moderate to maximal assistance are clearly separated both regarding the amount of relevant ETs and the perceived ability to use ET, while the individuals in need of minimal assistance are more evenly distributed along the scales. However, one individual (marked by a in Fig. 1 ) with a moderate to maximal need of assistance deviates from this by reporting having an unexpectedly high amount of relevant ETs compared with the others at the same functional level.
Discussion
The findings of this pilot study support the hypothesis that perceived ability to use ET and the amount of relevant ETs have potential to predict overall functional level among older adults with MCI or mild-stage AD. Both these variables had a significant effect on the outcome variable, but predicted different levels of overall function. The perceived ability to use ET could discriminate individuals in need of moderate to maximal assistance from those in need of no or minimal assistance (model 2), while the amount of relevant ETs could discriminate individuals who were independent from those in need of assistance at any level (model 1). Furthermore, in Table 3 it is demonstrated that model 1 accurately classifies all individuals in the sample who were observed as being in need of assistance and thus had a specificity of 100%. On the other hand, the model classifies six out of nine individuals as in need of assistance, although they were rated as independent by the OT, which means that this model has a sensitivity of only 33%. The low sensitivity of model 1 in combination with the findings that the amount of relevant ETs discriminated those who were independent from those in need of assistance at any level could be interpreted as follows: a lower amount of relevant ETs was associated with a need for assistance, but a high amount of relevant ETs was not a strong indication of independence in this sample. In other words, when encountering an individual with MCI or mild-stage AD who has a low amount of relevant ETs, it might be reasonable to believe that this individual needs assistance in daily life. On the other hand, when encountering individuals with a high amount of relevant ETs, it is not reasonable to assume directly that they are functioning independently. Model 2 had a high specificity as it classified 60 of 61 individuals (98%) accurately as independent or in need of minimal assistance (Table 3) . However, also in this model, sensitivity was insufficient since it classified five out of six individuals as independent or in need of minimal assistance, although they were rated by an OT as in need of moderate to maximal support. These findings could be interpreted as follows: having a higher perceived ability to use ET was associated with less need for assistance, but lower perceived ability to use ET was not a strong indication of a need for moderate to maximal assistance in this sample. In practice, this might imply that an individual with MCI or mild-stage AD with a high perceived ability to use ET is likely to be independent or in need of minimal assistance, but when meeting individuals with a low perceived ability to use ET, it is not reasonable to assume directly that they are in need of more extensive support.
Implications for practice
Even though this is a pilot study with limited generalisability, it still offers interesting findings that may be of value for both clinical practice and research. Since the perceived ability to use ET could separate participants who were independent or in need of minimal support from those in need of more extensive support (model 2), ETUQ shows potential to be a tool sensitive enough to detect subtle functional deficits among individuals with cognitive impairments, which has been requested in the literature (34) . In addition, when combining the perceived ability to use ET and the amount of relevant ETs, subtle limitations in high-functioning groups can be detected, as well as more severe limitations in groups with a lower overall functional level. Both in the criteria used for diagnosing AD and MCI (6, 26, 27) and the more recently published criteria for diagnosing neurocognitive disorders (35) , overall functional level is, together with cognitive function, used to determine whether an individual has a cognitive disorder and, if so, its severity. Hence, having valid tools such as the ETUQ, that can predict overall functional level, is not only important to identify individuals in need of interventions in order to manage their daily lives but could also contribute to the diagnosing of cognitive disorders among older adults.
Another finding from this study worth highlighting is how the results from self-reports of ET use were related to the scoring of overall function made by a professional since it gives insight into the usefulness of self-reports among older adults with cognitive impairments. Previous research has identified self-reports as being less reliable when used in those populations (36, 37) . The findings in this study, however, support the use of self-reports among older adults with MCI or mild-stage AD since only a few individuals (see outliers marked in Fig. 1 ) had scores indicating potential difficulties performing an adequate estimation of their ability to use ET and the amount of relevant ETs.
Methodological considerations
That the perceived ability to use ET and the amount of relevant ETs are differently related to the overall functional level is interesting and raises the question of why they are different. The reason for this could be that the perceived ability to use ET is to a higher degree associated with an individual's skilful performance in everyday tasks than the amount of relevant ETs. The motor and process skills required to perform ADL tasks, for example organising, sequencing steps, moving in the environment and manipulating objects (23) , have been demonstrating significant correlations with the perceived ability to use ET in previous research (22) . No corresponding research has been undertaken regarding the amount of relevant ETs, but it is likely that the amount of relevant ETs is more associated with factors other than ability. For example, an individual's interests, habits and financial resources influence what objects he/she incorporates into daily life (10) and hence also might affect what and how many ETs an individual perceives as relevant. In addition, among individuals with dementia, a variety of meanings can be associated with ET, which can make individuals with dementia reject certain ETs (e.g. if the ET is a sign of not being "normal"), and be keen on using others (e.g. ETs that indicates you are just like everyone else) (38) . Also older adults with MCI have a complex and, somewhat contradictory, relationship to ET as they may simultaneously strive to update their technology use at the same time as wanting to downsize it (14) . These complex perceptions of ETs are likely to influence to how many ETs a person perceives as being relevant but not in the same extent related to the perceived ability to use ET. However, to gain a deeper understanding of these complex relationships between the two aspects measured by ETUQ and overall functional level, further research is needed.
In addition, when considering the amount of relevant ETs as a potential predictor of overall function, it is important to keep in mind that it is an amount out of the limited number of ETs included in the ETUQ. Hence, the amount of relevant ETs, measured by the ETUQ, is not a direct measure of how many ETs are actually relevant to the respondent in his or her daily life. The risk of discrepancy is of course larger when using the short version, S-ETUQ, which includes 33 ETs, instead of the original version including over 90 ETs. Despite this, the amount of relevant ETs has been proven to separate groups of older adults with MCI from those with mild-stage AD (22) , which support its validity when used at a group level, but at an individual level it is probably not very useful.
This study has methodological shortcomings foremost in relation to the sample size and characteristics. The sample was small, which means that one or a few individuals could have had a large impact on the statistical analyses, for example the few who rated their ability to use ET as distinctly higher than the rest of the group. The participants were also unevenly distributed over the three levels of needed assistance resulting and unexpected scores on the ETUQ from an individual in the scale-step independent or moderate to maximal need of assistance could have major effects on the results of the logistic regression analyses since there were quite few individual in those groups. One example of this is the individual marked with a in Fig. 1 , who is clearly discrepant from the others at the same functional level which probably affected the outcomes, foremost in model 2. Having a larger sample with individuals more equally spread over the functional levels would have made the analyses more reliable and increased the quality of the study. But as this was a pilot study, the limitations due to sample size and distribution of functional levels can be regarded as acceptable.
Implications for future studies
As this study supported our hypothesis that information generated by the ETUQ on perceived ability to use ET and the amount of relevant ETs could be potential predictors of overall functional level among older adults with MCI or mild-stage AD, the next step is planning a larger study building on these findings. Future studies require a larger sample with cognitive impairments representing a wider range of overall functional levels in order to explore this hypothesis in greater depth. In addition, having a larger sample would provide the possibility of including more variables as predictors in the logistic regression models. Hence, it would be possible to determine how information on ability to use ET and the amount of relevant ETs contributes to predicting the overall functional level when other variables such as age, sex, diagnoses, cognitive status or education are included in the analyses. The aim of a larger study could also be to generate normative values and to identify cut-off criteria for different functional levels among older adults with cognitive impairments. The development of cut-off criteria raises questions about probability levels and the focus for prediction. Should we aim for high accuracy in identifying those in need of more extensive support or should we aim for correctly identifying those older adults who are more independent or in need of minimal support. These questions are challenging and needs to be explored and discussed using a framework, in which the consequences of such predictions are considered with several aspects (e.g. intrapersonal, interpersonal and societal) in mind.
When including individuals with a greater variety of functional levels in future studies, it is also important to consider whether the three-step scale of overall functional level is sensitive enough to use as a generic outcome variable since the scale step of moderate to maximal need of support is very wide and can include individuals with quite modest needs for support (e.g. difficulties with a few daily life tasks) to those who are completely dependent on support every hour of the day (23) . A more detailed categorisation, separating participants in need of moderate support from those with a maximal need of support, is therefore recommended, especially if participants with more severe forms of cognitive impairment are included. Such refined categorisation must then also be evaluated for sensitivity and specificity in relation to ET in future studies. In further research in this area, it is also important to take into account the latest diagnostic criteria for neurocognitive disorders, DSM 5 (3), since the findings may otherwise be more difficult to apply in the future. In DSM 5, the diagnostic criterion for a minor neurocognitive disorder is modest cognitive decline that does not interfere with independence in ADL. The criterion for a major neurocognitive disorders is evidence of significant cognitive decline leading to difficulties with ADL or IADL. A major neurocognitive disorder in DSM 5 is also divided into three levels of severity (mild, moderate and severe), which is another argument to separate the individuals with moderate need of assistance (who are likely to be equivalent to those with ADL difficulties in the moderate form of major neurocognitive disorders) from those with a maximal need of assistance (who are likely to be equivalent to those with ADL difficulties in the severe form of major neurocognitive disorders).
In addition to larger studies generating cut-off criteria, it is also important to gain a deeper understanding of the relationship between ET and overall functional level, since such knowledge is likely to be valuable for choosing and developing suitable interventions. In this study, the amount of relevant ETs was positively associated with the overall functional level, but this relationship is probably not as simple as having more ETs equalling higher overall function. Since ETs could be more or less difficult to use (12, 39) and carry different meanings for the individual (14, 38) , different ETs can probably also be more or less associated with the overall functional level. Studies aimed at obtaining a deeper understanding of the relationships between ET and overall functional level require other methodological approaches than this cross-sectional design, for example qualitative designs that allow a more in-depth exploratory approach.
Conclusion
In conclusion, the ETUQ was found to have potential to predict overall function among older adults with mildstage AD or MCI. The perceived ability to use ET and the amount of relevant ETs both had significant effects on the outcome, overall function, but at different levels. Hence, these variables complement each other and are in different ways useful for predicting need of assistance among older adults with MCI or mild-stage AD. The findings support further research developing and evaluating specific cut-off criteria for the ETUQ in relation to overall functional level, and also more in-depth exploration of the relationships between ET and overall functioning among these individuals.
